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In an effort to explore opportunities for cancer prevention during preadolescence and adolescence, the
Cancer Prevention Across the Lifespan workgroup within the Division of Cancer Prevention and Control at
the Centers for Disease Control and Prevention (CDC) convened an informal panel of experts for a 2-day
workshop August 9e10, 2011. In this report, we provide highlights from the workshop. A central theme
of the workshop was that preadolescence and adolescence are times of unique susceptibility and
vulnerability within the lifespan. Participants discussed the evidence linking exposures during adolescence
(e.g., risky behaviors, chemicals, medical imaging procedures) and subsequent cancer risk during adult-
hood. Participants also discussed potential opportunities to intervene on risk factors for cancer at multiple
levels during adolescence, the importance of more focused approaches to adequately address health
disparities, and the ongoing need for transdisciplinary and translational prevention research. Future
opportunities for the CDC include further leveraging surveillance data from sources such as the National
Health and Nutrition Examination Survey, the Youth Risk Behavior Surveillance System, and the National
Children’s Study and continuing to build on collaborations with other federal agencies and with national,
state, and local organizations. Many ideas and insights generated during the workshop will be put
into action as CDC continues to explore opportunities for cancer prevention during youth and across the
lifespan.
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U.S. cancer incidence and death rates have shown only small
declines, and incidence rates for some cancers have increased in
recent years [1e6]. Cancer has emerged as a leading cause of
death, and the number of adults with cancer is expected to grow
as the U.S. population ages [7]. New public health approaches to
cancer prevention are needed [7e9]. Staff within the Division of
Cancer Prevention and Control at the Centers for Disease Control
and Prevention (CDC) organized the Cancer Prevention Across
the Lifespan (CPAL) workgroup in an effort to foster innovative,public health approaches to cancer prevention. The workgroup
is exploring the following overarching questions:
 Where is the evidence linking speciﬁc risk factors with cancer
causation the strongest?
 Which of these cancer causes or risk factors could be modiﬁed
through environmental changes, health policies, systems
change, or other social or public health interventions?
 What speciﬁc public health activities have been demonstrated
to be effective or to show promise at the community level to
address these cancer risk factors?
 How do the answers to these questions differ across the
lifespan?
The CPAL workgroup decided to use the Action Model to
Achieve Healthy People 2020 Goals as the framework for its
efforts (Figure 1). This model illustrates the determinants of
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multiple levels to improve health outcomes [10]. In addition, the
workgroup used the four Strategic Directions of the National
Prevention Strategy (healthy and safe community environments,
clinical and community preventive services, empowered people,
and elimination of health disparities) as a guide to identifying
the most effective and achievable strategies for prevention [11].
The CPAL workgroup began addressing the overarching
questions listed here by focusing ﬁrst on preadolescents and
adolescents (roughly ages 8e18). We recognize this phase of life
could potentially begin and end at other ages as well. This is an
age group already targeted by the CDC for cancer prevention
efforts with regard to tobacco use, ultraviolet radiation, and the
human papillomavirus (HPV) vaccine [3,12e20]. Over time, the
CPAL workgroup plans to address cancer prevention at every
age, from the prenatal period through late adulthood. The
workgroup reviewed the current literature to identify evidence
linking exposures and risk factors during preadolescence and
adolescence and cancer risk during adulthood. In addition, the
workgroup asked experts in a variety of ﬁelds to weigh in on
relevant research ﬁndings and discussion topics.
On August 9e10, 2011, the CPAL workgroup convened an
informal panel of experts representing a diverse range of disci-
plines for a 2-day workshop. The workshop’s purpose was to
discuss opportunities for cancer prevention during preadoles-
cence and adolescence and to consider where the scientiﬁc
evidence may be strongest and where public health could have
the largest impact. Discussions during the workshop focused on
factors during youth that could impact cancer risk during
adulthood. Workshop participants included Kimberly Applegate,
Frank Biro, Bruce Blumberg, David Carpenter, Frank Chaloupka,
Julianna Deardorff, Shanta Dube, Suzanne Fenton, Lindsay
Frazier, Sarah Gehlert, Bill Kapogiannis, Lawrence Kushi, DeAnn
Lazovich, Somdat Mahabir, Daisy Morales-Campos, Linda Morse,Figure 1. The action model to achieve HealtJohn Santelli, Lee Strunin, and Tami Thomas. These participants
contributed knowledge fromvarious ﬁelds: adolescent medicine,
pediatric oncology, pediatric radiology, developmental biology,
endocrinology, toxicology, nutrition, epidemiology, behavioral
science, health psychology, social determinants of health,
anthropology, nursing, health education, school health, health
economics, health policy, and translational science. In addition,
staff from various divisions at the CDC also participated in the
workshop. The full list of participants can be found in the
Acknowledgments section.
The workshop agenda was structured so that participants
could share their perspectives through individual presentations
and engage in facilitated discussion. The ﬁrst day focused on the
“state of the science” and on discussing factors during preado-
lescence and adolescence that affect cancer risk during adult-
hood. The second day was devoted to discussions about
translating the current scientiﬁc evidence into public health
action and exploring promising strategies to reduce harmful
exposures and risk factors. Highlights from the workshop
discussions and opportunities for the future are described in the
following section.
Discussion Highlights
A central theme of the workshop was that preadolescence
and adolescence is a time of unique susceptibility and vulnera-
bility within the lifespan [8,21e23]. As children transition from
childhood into near-adulthood, they experience many physical,
biologic, social, and cultural changes. These changes make
preadolescence and adolescence critical times to intervene on
both exposures and behaviors that could have a lasting effect on
their cancer risk during adulthood. Frank Biro described the
sequence of pubertal events that occur during adolescence and
explained that the timing of these events is related to bothhy People 2020’s overarching goals [10].
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certain cancers) during adulthood [23e25]. For example, factors
associated with the onset of puberty (e.g., hormonal changes,
changes in body composition) may also be associated with later
risk of breast cancer [25]. As Biro described these associations,
he helped the group to understand why the developing
adolescent body is particularly susceptible to the effects of
harmful exposures. The diversity of the workshop participants
further enriched the subsequent discussions on the various
types of exposures during adolescence that may affect cancer
risk during adulthood, including behavioral risk factors, chem-
ical exposures, and medical imaging procedures.
Behavioral factors that may affect cancer risk include physical
inactivity, poor dietary habits, alcohol and tobacco use, poor sun
protection, indoor tanning, and risky sexual activity [26e31]. As
described by Lindsay Frazier, Larry Kushi, Julianna Deardorff, and
John Santelli, risky behaviors often begin during adolescence and
can affect adult health and cancer risk [32]. Sometimes, risky
behaviors become habits and are continued into adulthood. For
example, many long-term smokers begin smoking before age 18
[33]. However, even exposures that occur solely during youth
(e.g., multiple severe sunburns, exposure to a sexually trans-
mitted infection) can have a lasting impact on adult health
[22,34]. In either case, adolescence is a key time to intervene on
behavioral risk factors in order to optimize lifetime health and
decrease cancer risk [32].
Adolescents are also regularly exposed to a number of
different chemicals, many of which are known or suspected to
increase cancer risk [35]. As explained by David Carpenter,
traditional cancer prevention messages that emphasize lifestyle
do not adequately address the risks associated with chemical
exposures. Endocrine disruptors, exogenous chemicals that
interfere with the normal functions of the endocrine system,
were of particular interest during workshop discussions. Such
chemicals are ubiquitous in our environment and can enter
our bodies in many ways. Experts suggest that exposure
to endocrine-disrupting chemicals may contribute to chronic
morbidities, including obesity, diabetes, and cancer [36]. Sue
Fenton and Bruce Blumberg highlighted suspected endocrine
disruptors such as perﬂuorooctanoic acid, bisphenol A, phtha-
lates, and tributyltin. These industrial chemicals are pervasive in
the environment, and biomonitoring data from the National
Health and Nutrition Examination Survey indicate widespread
exposure among the civilian, noninstitutionalized U.S. pop-
ulation, including children and teenagers [37].
Exposure to ionizing radiation during medical imaging
procedures may also increase cancer risk. In particular, repeated
exposure from procedures such as computed tomography scans
and scoliosis radiographs during adolescence may increase
lifetime cancer risk [38]. Kimberly Applegate shared not only
background information on the evidence that links medical
radiation exposure to cancer risk, but also described the Image
Gently campaign, a campaign designed to reduce childhood
exposure to medical radiation by educating and raising aware-
ness among radiologists, physicians, and parents about the
importance of limiting childhood exposure to medical radiation
as much as possible [39,40].
The school environment is particularly important to consider
when addressing child health and has great potential as a venue
for intervention. Linda Morse’s presentation, “Let Schools Do It!,”
stimulated much discussion about the formidable challenges of
public health efforts targeting schools [41]. Most states requireless than one credit on health-related topics during 4 years of
high school, generally equaling about 27 hours of instruction
during the 4 years [42]. During this limited amount of time,
many states require that speciﬁc subjects (e.g., tobacco use) be
covered, which limits addressing other health-related topics. In
addition, although national health education standards exist,
these standards are voluntary and schools often consider them
of lower priority than core subjects (e.g., reading, mathematics,
science) that are measured on standardized tests [43]. Some
suggest including health-related topics in science courses, but
current practices seem to emphasize the engineering and
mathematical aspects of science rather than the health-related
topics. In addition, few schools have the resources to provide
students with preventive care (e.g., funding for school nurses or
vaccine administration). Using a whole-child approach to teach
children and adolescents to make healthy life choices as part of
learning overall life skills may be a way to empower them to
make healthy decisions.
Some of the most successful public health efforts have
created macro-level change through legislative and environ-
mental changes. Frank Chaloupka and Shanta Dube shared
examples from tobacco prevention and control initiatives that
have been effective in reducing tobacco use by adolescents, such
as product pricing, smoke-free laws, limits on adolescents’
access to tobacco, and countermarketing [44e48]. Chaloupka
also gave examples of how pricing affects consumption of
nontobacco products, such as alcohol and sugar-sweetened
beverages [49,50].
Although workshop participants suggested that broad,
macro-level changes can have powerful effects, they also recog-
nized the need for more focused approaches to effectively
address health disparities. Economic disadvantage is strongly
associated with corresponding disparities in education, income,
occupation, employment, and housing [51]. Financial constraints
also create barriers to engaging in healthful behaviors. For
example, a child living in poverty may have poor access to high-
quality, nutritious food options and may have higher exposures
to dietary contaminants compared with those with greater
ﬁnancial resources. In addition, economic disadvantage leads to
disparities in access to medical care, with predictable conse-
quences: people at the lowest level of the socioeconomic scale
have less access to healthy communities and quality medical
care and thus have the poorest health outcomes [52]. Further-
more, racial and ethnic minorities are more likely to live in
communities at the lowest end of the socioeconomic scale [53].
Implementing cancer prevention strategies among disad-
vantaged and underserved populations demands new, more
focused approaches. Workshop participants, including Lee
Strunin, Daisy Morales-Campos, Julianna Deardorff, and Tami
Thomas, described their approaches to addressing this impor-
tant charge. Deardorff described a framework that illustrates the
causes and consequences of early puberty among U.S. girls and
proposed a model that links a lifecourse approach to reducing
cancer risk with the underlying mechanisms of individual
responses to stress [54]. In this model, psychosocial factors such
as low socioeconomic status and family dysfunction can lead to
early tobacco and alcohol use, early initiation of sexual activity,
overweight, and depression, all of which contribute to one’s risk
of certain cancers (e.g., breast, lung, cervical) later in life.
Another focused approach to cancer prevention is through
community-based participatory research, as described by Lee
Strunin. She described lessons learned through collaboration
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authority [55]. Through this collaboration, young people engaged
in competitive recreational sports to reduce violence and
substance use. Strunin invited us to view violence and substance
use not as individual pathologies, but as consequences of social
structural factors such as poverty, limited access to health care,
and aggressive tobacco and alcohol marketing.
Morales-Campos advocated for the use of community-based
participatory research as an approach to addressing the problem
of economic disadvantage. She used two studies conducted in
two Hispanic communities as examples. The ﬁrst study involved
exploring barriers to physical activity using participatory photo
mapping. This project used photography, narrative interviews
with participants, and global positioning units to describe the
physical environment and safety in a San Antonio, Texas,
neighborhood. The second study also used qualitative research
methods to examine Hispanic girls’ and their parents’ perspec-
tives on the HPV vaccine [56]. Learning that girls want to be
informed about decisions regarding their health and that they
want to participate in decision-making with their parents
provided valuable insights into factors that inﬂuence HPV
vaccine success.
The importance of community-based approaches to cancer
prevention, speciﬁcally community engagement with parents,
local schools, and churches, was highlighted by Tami Thomas.
She described results from her research focused on correlates
of HPV vaccination in children ages 9 to 13 in three rural counties
in Georgia [57]. These ﬁndings demonstrated the unique chal-
lenges of cancer prevention in rural areas. Future cancer
prevention efforts must consider a “triad” of social determinants:
culture, geography, and economy to make sustainable changes
in reducing HPV-related cancers.
All workshop participants shared two characteristics: (1)
they recognized adolescence as a period of vulnerability to
exposures that affect health across the lifespan; and (2) they
were open to the viewpoints, concepts, and frameworks of the
other disciplines at the table. Participants also recognized the
need for transdisciplinary efforts aligned across multiple levels
of inﬂuence. More than simply bringing together experts who
would each address cancer prevention from his or her particular
area of interest, a transdisciplinary approach to cancer preven-
tion requires the integration of biological, clinical, environ-
mental, social, and behavioral sciences into collaborative efforts.
Of particular note were discussions led by DeAnn Lazovich and
Sarah Gehlert. Using indoor tanning as an example, Lazovich
described a range of potential interventions to reduce indoor
tanning that included price manipulation, regulatory efforts,
school policies, provider education, advertising restrictions,
and media campaigns. Lazovich challenged the workgroup to
consider whether aligning interventions at multiple levels
would be more effective than individual efforts at a single level.
How could such an approach be designed and how would the
effectiveness of a multilevel intervention be evaluated? An
additional challenge would be to fund and implement an
approach that is likely to be time- and resource-intensive.
Gehlert also emphasized the importance of transdisciplinary
research efforts that create a new, shared intellectual space with
the potential for solving problems that are beyond the scope of
any one discipline [58]. Because cancer risk is inﬂuenced by
multiple factorsdgenes, individual behaviors, family relation-
ships, demographic factors, environmental carcinogens, and
social conditions and policiesda transdisciplinary approachwould work by encouraging mutually informative research
projects at multiple levels. For example, to understand the
aggressiveness of breast cancer in young African-American
women, Gehlert described a shared multilevel and multidisci-
plinary model that considers the effects of community charac-
teristics, housing, social support, behavior patterns, hormones,
and genes [59]. In fact, aligning biology and society may create
novel opportunities for intervention at many levels, from the
cellular to the community.
In addition to emphasizing transdisciplinary research, Geh-
lert reminded workshop participants of the importance of
planning for translation early in intervention development.
Translating the scientiﬁc ﬁndings into public health action is
necessary for creating meaningful impact at a population level.
Implementation and dissemination are complex sciences in and
of themselves and should not be simply be afterthoughts
following initial studies of efﬁcacy.
The CDC is not alone in exploring strategies for cancer
prevention across the lifespan and the importance of trans-
disciplinary research and public health practice. Somdat Mahabir
shared highlights from a workshop convened by the National
Cancer Institute (NCI) to examine the relationship between early
life events and cancer risk in adulthood [60]. Although the age
range discussed at the NCI workshop was broader than that
discussed during the CPAL workshop, some information pre-
sented at the NCI workshop did pertain speciﬁcally to preado-
lescents and adolescents. For example, evidence was presented
from animal models to illustrate that factors early in life (e.g.,
nutritional factors, exposure to radiation) can impact lifetime
cancer risk and that puberty is a unique window of vulnerability
to the negative effects of harmful exposures.
In addition, Frank Biro, Suzanne Fenton, Larry Kushi, and
Julianna Deardorff shared information about and ﬁndings from
the research conducted through the Breast Cancer and the
Environment Research Program, a joint effort co-funded by the
National Institute of Environmental Health Sciences and NCI.
The Breast Cancer and the Environment Research Program
supports a multidisciplinary network of scientists, clinicians,
and community partners to examine the effects of environ-
mental exposures that may predispose awoman to breast cancer
throughout her life. This network engages both laboratory and
population-based research to study puberty and other speciﬁc
periods when the developing breast may be more vulnerable to
environmental exposures.
Opportunities for the Future
The ultimate goal of the workshop was to explore opportu-
nities for cancer prevention efforts targeting youth. Areas of
prevention in which the CDC may be able to contribute include
reducing exposure to radiation from medical imaging, reducing
exposure to harmful environmental chemicals, and promoting
and facilitating healthy, protective behaviors (e.g., physical
activity, healthful eating, avoidance of tobacco, alcohol, and
excessive exposure to ultraviolet radiation). The CDC can address
these areas through continued surveillance efforts, collabora-
tions with national, state, and local partners, and through
translation and implementation of community programs and
policies.
The CDC continues to collect valuable surveillance data, and
expanding the capacity of current national surveillance systems
tomonitor adolescents’ exposures and risky behaviors could help
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continues to improve and expand its measurement of adolescent
exposure to environmental chemicals through National Health
and Nutrition Examination Survey and adolescent behaviors
through the Youth Risk Behavior Surveillance System and the
National Children’s Study. Some cancer registry data are available
to the public via the Research Data Centers [61], and the CDC
has ongoing collaborations with state cancer registries to make
such data evenmore accessible to researchers and policy makers.
Emphasizing the value of interventions across multiple levels
is particularly important when discussing next steps. Continued
collaboration with national, state, and local partners will facili-
tate working with communities, schools, families, and parents
and educating them about risk, exposures, and healthy behav-
iors. In addition, such collaborations will be important as we
work to address structural barriers and the special needs of
vulnerable populations in new and innovative ways. Ensuring
that prevention efforts at the state and local level align with and
complement national efforts will maximize the return we get on
our investments in prevention.
CDC is also in a unique position to further inform cancer
prevention research and programs through its ability to act as
a vehicle for the translation of scientiﬁc ﬁndings into public
health action and the implementation of community programs
and policies. For example, the CDC works with the Community
Guide Task Force to provide evidence-based recommendations
about which intervention strategies work to improve public
health [21]. In addition, the CDC conducts research to inform key
stakeholders such as policy makers and state cancer control
programs. Using the discussions with experts during and after
the workshop to inform these efforts could ultimately lead to
changes in the cancer prevention paradigm.
The workshop succeeded in providing a neutral space where
multiple perspectives and disciplines could learn from each
other. Cancer prevention is an enormously complex problem that
is beyond the scope of any one discipline. A recurrent theme
emerging from the discussions was the need to change how we
approach cancer prevention, including creating a more trans-
disciplinary approach that integrates actions across multiple
levels. Attention is needed not only on carcinogens, but also on
factors that modify risk, such as early puberty and obesity, and
the interaction of multiple risk factors. Some of the new insights
and perspectives generated at the workshop are reﬂected in
the articles within this supplemental issue of the Journal of
Adolescent Health.
Among federal agencies, the CDC is unique in having health
promotion and disease prevention as a central mission. Several
workshop participants encouraged the CDC to exercise its lead-
ership role to continue to pull people together in similar meet-
ings to break down silos and further develop innovative
approaches to prevention. Most determinants of health occur
outside the health care system, in schools and in communities
where people live. Existing networks and partnerships could be
leveraged to promote community-based action. In disadvantaged
communities where people are challenged to meet the basic
needs of life, the focus should be placed on structural changes
that facilitate healthy choices and behaviors.
Although the CDC is not a major funder of research, it is a
science-based agency and can facilitate public health research
and take action as the research shifts. There is a need for research
on (1) policy development, especially around pricing; (2)
methods to monitor and evaluate the effect of multilevelinterventions; and (3) interventions that include dissemination
plans from the outset. Because the CDC is the source of consid-
erable data from its surveillance systems, it is important that it
make these data more accessible to researchers and others and
continue to expand biomonitoring activities, with a particular
emphasis on measuring adolescent exposures to endocrine-
disrupting chemicals.
As we recognize that different disciplines have different ways of
interpreting data, the question becomes, “When do we know
enough to take action?” Many workshop participants recom-
mended thatweconsideranewparadigmforprevention thatplaces
a greater emphasis on precaution. To reduce the burden of cancer,
we must communicate and act on the basis of what we know.
One example could be unnecessary exposure to medical radiation.
Compiling articles from workshop participants into a journal
supplement is just one of several tangible actions that we are
taking to follow up on the many energizing ideas generated at
this workshop. Going forward, we are committed to exploring
these suggestions and applying these different ways of thinking
to identify new opportunities for cancer prevention across the
lifespan.
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